Effects of increased gamma-aminobutyric acid levels on GAD67 protein and mRNA levels in rat cerebral cortex.
Rats were injected with saline or the gamma-aminobutyric acid (GABA) transaminase inhibitor gamma-vinyl-GABA for 7 days and the effects on GABA content and glutamic acid decarboxylase (GAD) activity, and the protein and mRNA levels of the two forms of GAD (GAD67 and GAD65) in the cerebral cortex were studied. gamma-Vinyl-GABA induced a 2.3-fold increase in GABA content, whereas total GAD activity decreased by 30%. Quantitative immunoblotting showed that the decline in GAD activity was attributable to a 75-80% decrease in GAD67 levels, whereas the levels of GAD65 remained unchanged. RNA slot-blotting with a 32P-labeled GAD67 cDNA probe demonstrated that the change in GAD67 protein content was not associated with a change in GAD67 mRNA levels. Our results suggest that GABA specifically controls the level of GAD67 protein. This effect may be mediated by a decreased translation of the GAD67 mRNA and/or a change in the stability of the GAD67 protein.